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osting by EAbstract This research was carried out at the Motor Vehicle Periodic Inspection (MVPI) station to
improve and enhance the bottleneck inspection point by using different applications to reduce the
inspection time. The main problem of this research was an inspection point (No. 1) which consumed
more time in comparison with the other inspection points. Accordingly, this inspection point
increases the ﬂow time in the inspection lanes. This research investigated and searched for possible
solutions and alternatives aimed at achieving the objective using some tools from motion and time
study and ARENA software to simulate and predict the changes expected to occur in the inspection
lanes. Overall, the suggested alternatives yielded an expected improvement of 174.8% in the produc-
tion capacity.
ª 2010 King Saud University. Production and hosting by Elsevier B.V. All rights reserved.1. Introduction
The design of the method of performing an operation when a
new product is being put into production, or the improvement
of a method already in effect, is a very important part of mo-
tion and time study. The logical and systematic approach to
solve almost any problem (Barnes, 1980) includes (1) problemy. Production and hosting by
Saud University.
lsevierdeﬁnition and analysis; (2) search for possible solutions; (3)
evaluation and discussion the alternatives and (4) recommen-
dation for action.
Improving worker satisfaction and productivity especially
in repetitive production tasks are major concerns for manage-
ment as these tasks are monotonous, boring, fatiguing, and de-
motivating and consequently affect satisfaction and productiv-
ity (Shikdar and Das, 2003).
There is a body of knowledge which has evolved over the
years that is designed to increase the productivity of an orga-
nization and of the individuals who make up the organization.
The elimination of unnecessary work and the design of meth-
ods and procedures (which are most effective, and require the
least effort, and are suited to the person who uses them) are the
most important objectives of motion and time study (Barnes,
1980; Meyers and Stewart, 2002).
This study was performed to evaluate the work ﬂow and in-
crease the productivity in the Motor Vehicles Periodic Inspec-
tion (MVPI) station in Riyadh, Saudi Arabia. MVPI has 10
Figure 2 Inspection stages.
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sist of two inspectors, two drivers, and the senior inspector.
2. Process description
The procedure for submitting vehicles for inspection consists
of the following stages (Fig. 1):
1. The vehicle is brought for inspection by its driver, and
parked in the designated area.
2. The driver of the vehicle submits its registration card and
the fees to the inspection center.
3. After obtaining receipt, the owner drives his vehicle
through the queue lanes until the inspection gate.
4. Then, the vehicle is driven through the inspection lane by a
lane driver from the inspection gate.
5. If the vehicle passes the inspection, the inspection techni-
cian will afﬁx a sticker to the vehicle and an inspection
report will be issued to the vehicle’s driver, but if the vehicle
fails the inspection, a report stating the failed items will be
handed to the driver for further repair and re-inspection
within the stated period (14 days).
2.1. Inspection stages
Inspection, in which an attempt is made to locate faulty items
characterized by certain defects, is a necessary component in
manufacturing to maintain process control and to ensure that
faulty products do not reach the customer. (Melloy et al.,
2000).
The inspection process is necessary in order to maintain
customer satisfaction but also must be kept efﬁcient to reduce
the cost for the company (Garrett et al., 2001).
The inspection stages in the MVPI station are shown in
Fig. 2. All inspection stages are described as follows:
1. First stage (exterior body): Conﬁrmation of actual vehicle
identity against the legal documents. Visual check covering
40 items such as wheels, lights, glasses, and driving wheel.
All results are directly entered to the computer.Figure 1 Process ﬂow.2. Second stage: Fully automated check for side slip of front
wheels. Fully automated check for brake system; covering
service brake force, brake forces differential, parking brake,
and drag force.
3. Third stage: Automated check for head lamps and exhaust
gas emissions.
4. Fourth stage: Comprehensive check covering 25 items of
undercarriage parts of the vehicle and parts having rela-
tions with safety. All results are directly entered to the
computer.
5. Fifth stage: All the defects are logged and processed by the
lane computer against predetermined inspection criteria.
Upon completion of all the inspection stages, an inspection
report is automatically printed by the computer. The senior
inspector in the control room signs the report prior to ofﬁ-
cial endorsement by the General Trafﬁc Directorate (GTD)
ofﬁcer in the station.
3. Problem deﬁnition and research aim
After continuously monitoring and meeting with Project
Director – Planning and Development and the mechanical
engineer, it was found that:
1. There is no standard time for each inspection point.
2. Regarding the ﬁrst inspection point, after self observation
and investigation, it was found that this point uses more
time in comparison with the other inspection points. The
reasons for this must be investigated. Accordingly, this
inspection point increases the ﬂow time in the inspection
lanes. Fig. 3 represents one of the inspection lanes in the
MVPI station. It shows that the inspection point No. 1 is
located at the beginning of the lane. When inspection point
No. 1 consumes more time, an increase in the queue length
and waiting time and a decrease in customers’ satisfaction
might be expected.
The research aim is to improve and enhance the bottleneck
inspection process which is inspection point No. 1 by using dif-
ferent applications to reduce the time for doing the inspection.
It is expected that the productivity, proﬁt, and comfort of
Figure 4 Mean inspection time for every inspection point.
Figure 3 Computerized inspection line.
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requirement will decrease.
4. Methodology
The limited room for improving any current method should
not be a limiting factor. Any analyst should explore all the pos-
sible alternatives for improvement including alternatives
implying replacing any current method by a completely differ-
ent method.
The following approaches were considered in developing
possible solution from which the preferred work method will
be selected (Barnes, 1980; Heizer and Render, 2004): Eliminate
all unnecessary work, combine operations or elements, change
the sequence of operations, and simplify the necessary
operations.
The following steps were employed for improving the bot-
tleneck inspection point in the MVPI station:
1. Normal time for each inspection point was calculated by
using stop watch to calculate the standard time.
2. Inspection point No. 1 (bottleneck point) was investigated
and checked.
3. The required number of observations to predict the true
time within ±10% precision and 95% conﬁdence level
was obtained using the following formula (Barnes, 1980):
N0 ¼ 20
ﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃ
N
P
x2  P xð Þp 2P
x
 !2
where x= each stop-watch reading or individual observation;P
= sum of individual readings; N0 = required number of
observations.
4. The standard time for each inspection point was calculated
by using the following formula (Barnes, 1980):
Standard time ¼ Normal time 100
100 allowance in percent
5. Analysis charts were used to understand the bottleneck
point.
6. The bottleneck point was subdivided into many elements
and the normal time was calculated for each element by
using stop watch.
7. Steps 2 and 3 were repeated for each element.8. Further investigation and analysis were made for the most
time demanding elements in the bottleneck point.
9. Possible solutions and alternatives were searched and eval-
uated by using principles of motion economy and appropri-
ate tools from motion and time study and ergonomics
(Barnes, 1980; McBride and Bobjer, 1999; Meyers and
Stewart, 2002).
5. Results and discussion
5.1. Sample size, normal time, and standard time for all the
inspection points
After (IP1) was found to consume more time in comparison
with the other inspection points, random samples (n= 60) of
normal time for each inspection point were collected. Then,
it was found that 67 additional observations were required
for each inspection point to insure that the results are within
±10% accuracy. Opting for ±10% accuracy was due to the
very high number of required observations (exceeding 1250
readings for each inspection point) if a ±5 accuracy was to
be achieved.
The summary of the results for the mean time for each
inspection point after conducting 127 observations for each
inspection point is shown in Fig. 4.
The results were statistically analyzed using the Statistical
Package for the Social Sciences software (SPSS Version 16;
www.spss.com). ANOVA (95% conﬁdence) was conducted
and showed that the inspection time for the inspection point
No. 1 was higher than the inspection time for any other inspec-
tion point with statistical signiﬁcance (p 6 0.0001). Conse-
quently, this point was given greatest emphasis.
The normal time for an operation does not contain any
allowances. It is merely the time that a qualiﬁed operator
would need to perform the job if he worked at a normal tempo.
However, it is not expected that a person will work all day
without some interruptions. The operator may take time out
for personal needs, for rest, and for reasons beyond his con-
trol. Therefore, for light work, where the operator works
8 h/day without organized rest periods, 2–5% (10–24 min)/
day is approximately all that the average worker will use for
personal time (Barnes, 1980). In this research, it was found
that the allowance is 4% which is used in the MVPI station.
Accordingly, the standard time for each inspection point is
shown in Fig. 5.
Figure 5 Standard time for every inspection point.
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DISCRIPTION
1 The inspector goes to the vehicle
2 Opens the driver's door 
3 Inspects the windows (Random inspect)
4 Sits on the driver's seat
5 Inspects the lights
6 Inspects the seat belt (Random inspect)
7 Inspects the rubbers
8 Reads the odometer
9 Leaves the vehicle
10 Closes the driver's door
11 Goes to front of the vehicle to check the chassis number
12 Inspects the chassis number
13 Moves around the vehicle
14 Inspects any defects on the vehicle body
15 Goes to the computer to enter the data
16 Enters the data 
17 Goes to the vehicle
18 Opens the driver's door
19 Sits on the driver's seat
20 Closes the driver's door
21 Drives the vehicle to inspection point no.2
Figure 6 Process chart for the present method.
Table 1 Summary of process chart.
Process Symbol No.
Operation 9
Transportation 6
Inspection 6
36 K.S. Al-Saleh5.2. IP1 process description
IP1 is the most time demanding point in each line because all
vehicles must pass through this point. There are two situations
of vehicles in this point, the ﬁrst is for the vehicles coming for
the ﬁrst time and the second is for the vehicles coming after fail
and repair. In the ﬁrst situation, the technician receives the
vehicle from its owner and inspects the inside of the vehicle
such as windows, lights, seat belt, rubber, and reads the odom-
eter. Then the inspector inspects the chassis number from the
front of the vehicle. After that, he walks around about the
vehicle and inspects any defects on the vehicle’s body. Then
all results are directly entered to the computer. Otherwise, in
the second situation the inspector receives the vehicle from
its owner and only reads the odometer which is then directly
entered to the computer. Data entered depends on the inspec-
tor’s experience, typing speed, and level of human error. In the
ﬁrst situation, the inspector enters the registration number
then the remaining ﬁelds are automatically completed until
inspection items, because all this data was entered in the
inspection center. After that, the inspector enters the last eight
ﬁelds. Nevertheless, in the second situation, the inspector en-
ters the registration number then the remaining ﬁelds are auto-
matically completed until inspection items, because all this
data was entered in the inspection center. After that, the
inspector enters only the odometer ﬁeld.
Consequently, this research did not discuss the second situ-
ation because it does not consume more time in comparison
with the ﬁrst situation.
5.3. Process chart
The process chart is a device for recording a process in a com-
pact manner, as a means of understanding it better and
improving it. The chart represents graphically the separate
steps or events that occur during a series of actions (Barnes,
1980). In order to illustrate how the process chart may be used,
the process chart shown in Fig. 6 gives the steps followed by
the inspector in IP1 while the summary of process chart is
shown in Table 1.
The inspector goes to the vehicle, opens the driver’s door,
and inspects the windows then he sits on the driver’s seat, in-
spects the lights, seat belt, and rubbers. After that, he reads
the odometer from the dashboard, leaves the vehicle, closes
the driver’s door. There he goes to front of the vehicle to check
the chassis number, inspects the chassis number, moves around
the vehicle and inspects any defects on the vehicle body. Theinspector goes to the computer to enter the data, and then
he goes to the vehicle, opens the driver’s door, sits on the dri-
ver’s seat, closes the driver’s door, and drives the vehicle to
IP2.
5.4. Flow chart
Sometimes a better picture of the process can be obtained by
putting ﬂow lines on a plan drawing of the area in which the
activity takes place. A sketch of the plan view (ﬂow chart) of
the inspection point No. 1 is shown in Fig. 7. Lines are drawn
on the sketch to show the path of technician travel, and the
process chart symbols are inserted in the lines to indicate what
is taking place.
5.5. Activity chart
Although the process chart and the ﬂow diagram give the pic-
ture of the different steps in the process, it is often desirable to
have a breakdown of the process or of a series of operations
plotted against a time scale. Such a picture is called an activity
chart.
Figure 8 Activity chart for the IP1 (n= 19).
Figure 7 Flow chart for IP1.
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ﬁcient to insure that the results are within ±10% accuracy.
The activity chart for all the elements in IP1 is shown in Fig. 8.
Fig. 8 shows that three elements (inspect the chassis num-
ber, move around the vehicle, and enter the data in the com-
puter) consume more time in comparison with the otherelements in IP1. These three elements consume approximately
48% of the whole IP1. Consequently, these elements were gi-
ven greatest emphasis in the discussion section.
5.6. Further investigation for the most time demanding elements
in IP1
In this section, the focus is on the most important elements in
IP1 which are consuming more time in comparison with the
other elements in IP1:
5.6.1. Inspect the chassis number element
The importance of this element is to compare between the
chassis number on the vehicle and the chassis number recorded
on the registration card. The inspector conﬁrms of actual vehi-
cle identity against the legal documents. The difﬁculty of this
operation is when the inspector searches for the chassis num-
ber because the location of this number differs from one vehi-
cle to another. Sometimes the chassis number is below the
driver’s door and sometimes is in front of the vehicle (below
the hood). Of course, this process depends on the experience
of the inspector. The inspector reads the chassis number and
writes on the receipts paper to save the chassis number when
he enters the data in the computer. However, most of the vehi-
cles represent the chassis number as a bar code. Consequently,
it is suitable to use bar code reader to save the time for reading,
writing, and entering the chassis number in the computer.
In the current situation, the inspector consumes approxi-
mately 11% (12.4 out of 118 s) of time for IP1 to read the chas-
sis number, write the chassis number on the receipt paper, and
enter the chassis number on the computer. Otherwise, the sug-
gested situation is expected to take a few seconds (only to use
bar code reader to read the chassis number then the chassis
number is directly entered to the computer). Furthermore,
the inspector may make mistakes when he enters the chassis
number while the bar code reader is more accurate.
5.6.2. Move around the vehicle element
After the inspector inspects and writes the chassis number, he
moves around the whole vehicle on the clean surface without
any oils or grimes. At the same time, he inspects any defects
on the vehicle body or wheels by visual inspection. It is clear
from Fig. 8 (activity chart for IP1) that this operation con-
sumes approximately 12% (14 out of 118 s) of time for IP1
because the inspector walks approximately 12 m to move
around the vehicle. In addition, this element is unnecessary
to check it at IP1 because it is an independent element and
the remaining elements in IP1 do not depend on it. Conse-
quently, it is appropriate to perform this element in IP4
(undercarriage inspection) because that point is less inspection
time in the lane (46 s). At the same time, the vehicle on IP4
remains ﬁxed while undercarriage inspector inspects below
the vehicle. Accordingly, it is suitable for the driver to move
around the vehicle and inspect any defects on the vehicle’s
body on this point.5.6.3. Entering the data element
Entering the data operation is a very important element in IP1
because it reserves the results of vehicles. This operation de-
pends on several parts such as inspector experience, typing
38 K.S. Al-Salehspeed, and level of human error. The inspector goes to the
computer after he inspects the vehicle. The distance from the
vehicle to the computer is approximately 2 m. At the same
time, the vehicle remains stationary in this inspection point
without any operation until the inspector ﬁnishes entering
the data. The inspector uses both hands to enter the data in
a standing position. Fig. 10 represents the keyboard used in
IP1 by the inspector to enter the data in the computer. The
keys of the keyboard are not bulging out. In addition, the com-
puter monitor has low level of illumination.
One of the principles of motion economy as related to the
work place is that provisions should be made for adequate
conditions for seeing. Good illumination is the ﬁrst require-
ment for satisfactory visual perception. By adequate illumina-
tion is meant (1) light of sufﬁcient intensity for the particular
task, (2) light of the proper color and without glare, and (3)
light coming from the right direction (Barnes, 1980). This prin-
ciple explains what lighting can do to make details easier to see
and colors easier to discriminate without causing discomfort or
distraction. Workers can then use this increased ease of seeingTable 2 MVPI production rate.
Year Production rate (vehicles) New vehicles
2007 598.747 367.968
2006 564.661 336.217
2005 516.788 303.245
2004 474.827 277.596
Figure 9 Distribution of workers in each lane.
Figure 10 Process chart for the inspector 1 (suggested situation).to increase output, if they have a motivation and ability to do
so (Sanders and McCormick, 1993).
5.7. Possible solutions and alternatives
The basic objective of this research is to ﬁnd the preferred solu-
tion that will meet the criteria and the speciﬁcation that have
been established. The following sub-sections suggest several
solutions and alternatives that might be used in the MVPI
station:
5.7.1. Combining elements
There are two of the principles of motion economy related to
the use of human body which are (Barnes, 1980):
The two hands should begin as well as complete their
motions at the same time.
Motion of the arms should be made in opposite and sym-
metrical directions and should be made simultaneously.
Elements 5 and 7 can be combined when the inspector uses
the left hand to move the switch of lights to check if it is work-
ing or not (consumes 2.8 s), and when the inspector uses the
right hand to move the switch of rubbers to check if it is work-
ing or not (consumes 2.3 s) into one operation which could
consume 2.8 s (maximum time between combined elements).
It is expected to save approximately 2% of the time in this ele-
ment (2.3 out of 118 s in IP1).
The inspector should take further training to be accommo-
dated with this method. This change on this method may be
small but improvement must be made continually to keep
the company competitive.
5.7.2. Dividing the new vehicles and the fails vehicles into two
separate groups
The production rate in year 2007 of the MVPI station in-
creased in comparison with year 2006 by 6% (Source: MVPI
station). Table 2 represents the production rate, number of
vehicles which come in the ﬁrst time (new vehicles) and the per-
centage, and number of vehicles which come after repair (fails
vehicles) and the percentage since 2004. It was found that
approximately 40% vehicles fail in this station each year. Fur-
thermore, the station has 10 lanes for inspection separated into
two buildings: the ﬁrst consists of six inspection lanes for small
cars and motorcycles, and the second consists of four inspec-
tion lanes for mixed cars including buses, trucks, and small
cars.
Accordingly, it is appropriate to split the lanes into two sec-
tions: the ﬁrst section is for the new vehicles (six lanes), and the
second section is for re-testing of failed vehicles (four lines).
This suggestion might lead to an increase in the production
rate and costumers satisfaction since no new costumers will% New vehicles Fails vehicles % Fails vehicles
61.46 230.779 38.54
59.54 228.444 40.64
58.60 213.543 41.40
58.46 197.231 41.54
Table 3 Summary of process chart.
Process Symbol Inspector 1 Inspector 2
Operation 2 7
Transportation 4 3
Inspection 1 5
Total process time 62.9 63.9
Table 4 Process time for inspector 1 and 2 in IP1.
No. Process description Time
Inspector 1
1 The inspector goes to the vehicle 4
2 Goes to front of the vehicle to check
the chassis number
4.7
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Furthermore, costumers requiring re-testing their failed vehi-
cles will not be delayed by the other type of customers.
5.7.3. Number of workers in each lane
As discussed earlier, there are ﬁve workers in each lane which
consist of two inspectors, two drivers, and the senior inspector
(Fig. 9). The following is a summary of their job:
1. Inspector: Inspects the vehicles and enters the data (located
in IP1).
2. Driver: Drives the vehicle from IP1 to IP2 and from IP2 to
IP3 and sometime helps inspector 1 in IP1 by inspecting the
vehicle body.
3. Driver: Drives the vehicle from IP3 to IP4 and from IP4 to
IP5.
4. Undercarriage inspector: Inspects any defects below the
vehicle (located in IP4).
5. Senior inspector: Manages and controls the workers on the
lane and prints ﬁnal report (located in IP5).
The monthly inspector’s cost is SR 3500/inspector. More-
over, the monthly driver’s cost is SR 2000/driver. In this sec-
tion, we will estimate the production rate of each lane when
a second inspector in IP1 is added and the cost of adding the
inspector will be analyzed. First, we will use Fig. 7 (process
chart for the present method) to divide the IP1 process into
two inspectors based on the balance of time between them
and use a process chart to record the process for each inspector
in a compact manner, as a mean of better understanding it.
Second, we will use ARENA software to estimate the output
per day. ARENA software brings the power of modeling
and simulation to business process improvement. Typically,
any process that can be described by means of a ﬂow chart
can be simulated with ARENA. ARENA is most effective
when analyzing business, service, or simple (non-material-Figure 11 Process chart for the inspector 2 (suggested situation).handling intensive) manufacturing processes or ﬂows (Kilton
et al., 2004).
This research suggested that the job of the ﬁrst inspector is
to read the chassis number then go back to enter the data. The
job of the second inspector is to receive the vehicle from its
owner and inspect the inside of the vehicle. After that, he
moves around the vehicle and inspects any other defects on
the vehicle body. In addition, he drives the vehicle to IP2.
Figs. 10 and 11 represent the suggested process chart for
inspector 1 and inspector 2, respectively, while the summary
of both inspectors is shown in Table 3. It was clear that the du-
ties of inspector 2 (15 operations) were more than the duties of
inspector 1 (7 operations) but the process time was approxi-
mately balanced.
Table 4 represents the process time for inspector 1 and 2 in
IP1. It was found that the inspection time for point 1 was re-3 Inspects the chassis number 7.7
4 Goes to the computer to enter the data 3.6
5 Enters the data 35.5
6 Goes back to the vehicle 2.9
7 Submit the paper to inspector 2 2
Total 60.4
Total (allowance 4%) 62.9
Inspector 2
1 The inspector goes to the vehicle 4
2 Opens the driver’s door 2.7
3 Inspects the windows (random inspect) 2.9
4 Sits on the driver’s seat 2.7
5 Inspects the lights and rubbers 2.8
6 Inspects the seat belt (random inspect) 3.9
7 Reads the odometer and informing inspector 1 5
8 Leaves the vehicle 3.2
9 Closes the driver’s door 2.2
10 Moves around the vehicle 14
11 Inspects any defects on the vehicle body 3.4
12 Opens the driver’s door 2.7
13 Sits on the driver’s seat 3
14 Closes the driver’s door 2.3
15 Drives the vehicle to the
inspection point No. 2
6.5
Total 61.3
Total (allowance 4%) 63.9
Figure 13 Process chart for the inspector 2 (suggested situation).
Table 5 Summary of process chart.
Process Symbol Inspector 1 Inspector 2
Operation 3 5
Transportation 2 3
Inspection 1 4
Delay – 1
Total process time 42.3 45.3
Figure 12 Process chart for the inspector 1 (suggested situation).
40 K.S. Al-Salehduced from 126 to 64 s per vehicle when a second inspector
was added.
To predict and simulate the production rate per day (as-
sume working 8 h), ARENA software was used. The time
was changed in IP1 from 126 s in the initial situation to 64 s
in the new situation (after adding a second inspector) while
the remaining inspection points times IP2, IP3, IP4, and IP5
were ﬁxed (56, 55, 46, and 51 s, respectively). It was found that
the output per day in the initial situation is 226 vehicles while
the output per day in the new situation (after adding a second
inspector) was 446 vehicles.
The normal fee for new (ﬁrst come) passenger or taxi vehi-
cles is SR 73. The revenue of station per day per lane in the ini-
tial situation will be (226 vehicles · SR 73 = SR 16,498). The
revenue of station per day per lane in the new situation will
be (446 vehicles · SR 73 = SR 32,558).
However, the increase in output in percent if a second
inspector was added in IP1 will be 97.3% by using the follow-
ing formula (Barnes, 1980):
Increase in output %
¼ ðoutput;new methodÞ  ðoutput; initial methodÞðoutput; initial methodÞ %
Solving for 32,558 and 16,498 for the new method output
and old method output, respectively, the increase in output will
be 97.3%.
The new situation has a higher production rate than the ini-
tial situation in the MVPI station. In addition, the production
rate was approximately doubled. However, the ﬁxed cost will
be approximately the same because the lane in this station
works 8 h/day in both situations. Furthermore, it is expected
that the variable cost will increase in the new method (only
for adding second inspector cost), and maintenance cost be-
cause it is expected that the utilization of the machines will
increase.
The higher production rate, requiring no or little increase in
the ﬁxed costs, of the new situation in comparison with the
current system, suggests adopting the proposed changes to
the current system.
5.8. Evaluation of the alternatives
In methods design, certainly there is no one ‘‘correct answer,’’
but there are usually several possible solutions. The alterna-
tives discussed in this section are:
Use bar code reader to read the chassis number instead of
manual reading.
Improve and enhance the level of illumination in the com-
puter screen.
Change the keyboard on the IP1 as possible with keys bulg-
ing out.
Perform move around the vehicle element in IP4.
Combine element ‘‘inspects the lights’’ and element
‘‘inspects the rubbers’’ in one element.
Divide the new vehicles and the fails vehicles into two sep-
arate groups.
Add a second inspector in IP1.
These alternatives could be applied together to achieve the
improvement and enhancement in IP1 and the whole station.Figs. 12 and 13 represent the suggested process chart for
inspector 1 and inspector 2, respectively, while Table 5 repre-
sents the summary of both inspectors. It was clear that the du-
ties of inspector 2 (13 operations) were more than the duties of
inspector 1 (6 operations) but the process time was approxi-
mately balanced.
Table 6 represents the process time for inspector 1 and 2 in
IP1. It was found that the inspection time for point 1 was re-
duced from 126 to 46 s per vehicle when we applied all alterna-
tives together.
To predict and simulate the production rate per day in the
new situation when all the alternatives are combined and opted
for (assume working 8 h) it is suitable to use ARENA software
Table 6 Process time for inspector 1 and 2 in IP1.
No. Process description Time
Inspector 1
1 The inspector takes bar
code reader
4
2 Goes to front of the
vehicle to check the
chassis number
4.7
3 Reads the chassis
number by using bar
code reader
2
4 Goes to the computer to
enter the data
3.9
5 Enters the data 35.5
6 Submit the paper to
inspector 2
2
Total 40.6
Total (allowance 4%) 42.3
Inspector 2
1 The inspector goes to the
vehicle
4
2 Opens the driver’s door 2.7
3 Inspects the windows
(random inspect)
2.9
4 Sits on the driver’s seat 2.7
5 Inspects the lights and
rubbers
2.8
6 Inspects the seat belt
(random inspect)
3.9
7 Reads the odometer and
informing inspector 1
5
8 Leaves the vehicle 3.2
9 Closes the driver’s door 2.2
10 Goes to inspector 1 2.9
11 Wait for the paper 6.3
12 Takes the paper from
inspector 1
2
13 Goes to the vehicle and
submit the paper to the
driver lane
2.9
Total 43.5
Total (allowance 4%) 45.3
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from 126 s in the initial situation to 64 s in the new situation
(after applied all alternatives together) while the remaining
inspection points times IP2, IP3, IP4, and IP5 were ﬁxed (56,
55, 46, and 51 s, respectively). It was found that the output
per day in the initial situation is 226 vehicles while the output
per day in the new situation (after all alternatives applied to-
gether) was 621 vehicles.The normal fee for new (ﬁrst come) passenger or taxi vehi-
cles is SR 73. The revenue of station per day per lane in the ini-
tial situation will be (226 vehicles · SR 73 = SR 16,498). The
revenue of station per day per lane in the new situation will
be (621 vehicles · SR 73 = SR 45,333).
However, the increase in output in percent if the MVPI sta-
tion applied all alternatives together will be:
45; 333 16; 498
16; 498
% ¼ 174:8%6. Conclusion
This research identiﬁed how simple methods can be used to im-
prove work and work process in vehicle inspection. The paper
identiﬁed the current methods used using ﬂow process charts
and how long each component takes. By making simple
changes to the process, it can reduce the time taken for each
component to improve the ﬂow and speed up the process.
Importantly, the costs and beneﬁts of an additional inspector
have also been calculated which predict by making those
changes that output can be increased dramatically. The
throughput in vehicle inspection is expected to be increased
by 174.8%, with no or little increase in ﬁxed costs, if the simple
proposed changes are applied together.References
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